[bookmark: _GoBack]SECTION 22 00 00 - PLUMBING


PART 1:         GENERAL

1‑01 		GENERAL MECHANICAL PROVISIONS:

	A.	The General Mechanical Provisions, Section 23 00 00, shall form a part of this Section with the same force and effect as though repeated here.

1‑02 		SCOPE:

	A.	Included: Provide all labor, materials and services necessary for complete, lawful and operating systems as shown or noted on the drawings or as specified here. The work includes, but is not necessarily limited to, the following:

		1.	Fuel gas system.

		2.	Drain system (including condensate drain).

		3.	Provide all demolition as required. Where demolition is called for, remove all equipment, piping, braces, housekeeping pads, supports and related items no longer required.

	B.	Work Specified Elsewhere:

		1.	Circulating water and refrigerant piping for heating and air conditioning work.

PART 2:         PRODUCTS 

2‑01 		PIPING MATERIALS:

	A.	Gas:

		1.	Gas Piping - Inside Building and All Above Grade: 2" and Smaller: Schedule 40 galvanized steel pipe, ASTM A53. 150 psi galvanized malleable iron screwed fittings, ANSI B16.3, ANSI B31.8. Flexible connections shall be corrugated stainless steel, CSA (US) approved. 2‑1/2" through 4": May be screwed pipe as above or welded pipe as below. 6" and larger: Schedule 40 black steel pipe, ASTM A53. Standard weight carbon steel welding fittings, long radius ells, ANSI B16.9.

		2.	Valves:

			a.	General: Manufacturer's model numbers are listed to complete description. Equivalent models of Crane, Kitz, Milwaukee, Nibco, Stockham, Walworth or Watts are acceptable. All valves of a particular type or for a particular service shall be by the same manufacturer.

[bookmark: _Hlk508702977]			b.	Ball Valve: Full port. Lead free brass body, cap, stem, disk and ball. Screwed connection. Lever handle. PTFE seat and stem packing. Min. 400 psi CWP. CSA-US and UL listed. Nibco T-FP-600A-LF. Valves in gas piping systems must be UL or CSA listed for gas distribution.

[bookmark: _Hlk508703000]			c.	Plug Valve: Valves in gas piping systems must be UL or CSA listed for gas distribution. Eccentric bronze or nickel plated semi‑steel plug. Semi‑steel body. Bronze bushings. Buna‑N‑rings. 175 psi WOG. KeyPort Valve Series 400. 2" and smaller above grade may be listed full port ball valves as specified above, except in publicly accessible locations.

[bookmark: _Hlk508703018]			d.	Valve Box: Precast reinforced concrete. Cast iron lid marked for service. Christy F8 in foot traffic areas; G5 in roadways. Provide with PVC pipe extension down to top of pipe.

	B.	Drain Piping (including Condensate): Same as inside building cold water piping.

		1.	Schedule 40 galvanized steel pipe, ASTM A53. 150 psi galvanized malleable iron screwed fittings, ANSI B16.3.

	-OR-	2.	Hard temper seamless copper, ASTM B88. Wrought copper fittings, ANSI B16.22. Type L with brazed joints (1100F, min.).  1-1/2" and smaller above grade may be soldered, 95-5 tin-antimony solder. All nipples shall be lead-free red brass (85% copper).

	C.	Miscellaneous Piping Items:

		1.	Pipe Support:

			a.	Pipe Hanger: Steel "J" hanger with side bolt for piping 4" and smaller; steel clevis hanger for piping 5" and larger. Load and jam nuts. Size and maximum load per manufacturer's recommendation. Felt liner for copper piping. Hanger and rod shall have galvanized finish. B‑Line, Anvil, Unistrut.

			b.	Isolating Shield: Galvanized steel shell and reinforcing ribs. 1/4" non‑conducting hair felt pad. Pipe hanger in accordance with paragraph above. Increase hanger size per manufacturer's recommendation. B-Line, Semco, Superstrut.

			c.	Construction Channel: 12‑gage, 1‑5/8" x 1‑5/8" galvanized steel channel. Single or multiple section. Self‑locking nuts and fittings. B‑Line, Anvil, Unistrut.

		2.	Flashing: Vent flashing shall be 4 lb/ft2 lead, 16" sq. flange, length sufficient to be turned down 2" into vent. Oatey. Flashing for other piping through roof shall be prefabricated galvanized steel roof jacks with 16" sq. flange. Provide clamp-on storm collar and seal water tight with mastic. For cold process built-up roof, material shall be 4 lb/ft2 lead instead of galvanized steel. For single-ply roofing, use the roofing manufacturer’s recommended flashing material.

PART 3:         EXECUTION 

3‑01		PIPING INSTALLATION:

	A.	General: 

		1.	Piping Layout: Piping shall be concealed in walls, above the ceilings, or below grade unless otherwise noted. Exposed piping shall run parallel to room surfaces; location to be approved by Owner’s Representative. No structural member shall be weakened by cutting, notching, boring or otherwise, unless specifically allowed by structural drawings and/or specifications. Where such cutting is required, reinforcement shall be provided as specified or detailed. All piping shall be installed in a manner to ensure unrestricted flow, eliminate air pockets, prevent any unusual noise, and permit complete drainage of the system. All piping shall be installed to permit expansion and contraction without strain on piping or equipment. Vertical lines shall be installed to allow for building settlement without damage to piping. Pipe sizes indicated on the drawings are nominal sizes unless otherwise noted.

		2.	Joints:

			a.	Threaded: Pipe shall be cut square and reamed to full size. Threads shall be in accordance with ANSI B2.1. Joint compound or tape suitable for conveyed fluid shall be applied to male thread only. Joints shall be made with three threads exposed.

			b.	Welded or Brazed: Filler rod shall be of suitable or the same alloy as pipe. Brazing filler metal shall have a minimum melting point of 1100F. Welding or brazing shall be performed by a Certified Welder or Brazer as certified by an organization/institution that uses standards recognized by the American Welding Society (AWS) and meets the requirements of the ASME Boiler and Pressure Vessels Code, Section 9.

			c.	Open Ends: Open ends of piping shall be capped during progress of work to preclude foreign matter. 

			d.	Electrical Equipment: Piping shall not be run over electrical panels, motor control centers or switchboards.

		3.	Fittings and Valves: 	

			a.	Standard Fittings: All joints and changes in direction shall be made with standard fittings. Close nipples shall not be used.

			b.	Reducers: Pipe size reduction shall be made with bell reducer fittings. Bushings shall not be used. 

			c.	Unions: A union shall be installed on the leaving side of each valve, at all sides of automatic valves, at equipment connections, and elsewhere as necessary for assembly or disassembly of piping.

			d.	Valves: All valves shall be full line size. Provide shut‑off valve for each building and each equipment connection. Provide shut‑off valve at each point of connection to existing piping. At equipment connections, valves shall be full size of upstream piping, except that gas valves within 18" of the point of connection to the equipment may be the same size as the equipment connection. 

			e.	Valve Accessibility: All valves shall be located so that they are easily accessible. Valves located above ceilings shall be installed within 24" of the ceiling. For situations where this is not practical or where valves are greater than 10' above the floor, chain wheel operators shall be provided. Chain shall extend down to 7' above the floor. All such installations must have prior review by the Owner’s Representative. 

		4.	Pipe Support:

			a.	General: Hangers shall be placed to support piping without strain on joints or fittings. Maximum spacing between supports shall be as specified below. Actual spacing requirements will depend on structural system. Side beam clamps shall be provided with retaining straps to secure the clamp to the opposite side of the beam. Vertical piping shall be supported with riser clamp at 20' on center (maximum). Support pipe within 12" of all changes in direction. Support individual pipes with pipe hanger. 

				(1)	Pressure Pipe:

							       Maximum Spacing* 
			Pipe Size (Inches)		      Between Supports (ft.)
							       Copper	    Sch. 40 steel
				1/2				 6		 6		
				3/4				 6		 8		
				1				 6		 8		
				1‑1/4				 6		10		
				1‑1/2 				 6		10		
				2				 10		10		
				2‑1/2				 10		10		
				3				 10		10		
				4				 10		10		

				*Based on straight lengths of pipe with couplings only. Provide additional supports for equipment, valves or other fittings. Seismic requirements may reduce maximum spacing.

				(2)	Gravity Drain Pipe: Piping shall be supported at each length of pipe or fitting, but in no case at greater spacing than indicated above for pressure pipe.

			b.	Trapeze: Trapeze hangers of construction channel and pipe clamps may be used. Submit design to Engineer for review.

		5.	Miscellaneous:

			a.	Escutcheons: Provide chrome plated metal escutcheons where piping penetrates walls, ceilings, or floors in finished areas.

			b.	Pipe Sleeves: All piping passing through concrete shall be provided with pipe sleeves. Allow 1" annular clearance between sleeve and pipe for piping 3" and smaller, otherwise 2" annular clearance. Piping through walls below grade shall be sealed with Link‑Seal.

			c.	Pipes Passing through Fire Rated Surfaces: Pipes passing through fire rated walls, floors, ceilings, partitions, etc. shall have the annular space surrounding the pipe or pipe insulation sealed with fire rated materials in accordance with the requirements of the fire authority having jurisdiction. 

			d.	Dielectric Couplings: Dielectric couplings shall be installed wherever piping of dissimilar metals are joined, except that bronze valves may be installed in ferrous piping without dielectric couplings.

	B.	Gas Piping: Installation shall comply with CPC and NFPA 54 (National Fuel Gas Code). Shall be pitched to drain to drip legs at low points where other than dry gas conditions exist. No unions shall be installed except at connections to equipment. Provide shutoff and dirt leg (sediment trap) at each equipment connection. Only equipment mounted on vibration isolators shall be connected with flexible connectors. Under floor piping shall be sleeved and vented. Plastic pipe and fittings shall be joined in accordance with manufacturer's recommendations. Metal to plastic transition fittings shall be installed at all transitions. Provide 14‑gage insulated tracer wire secured to pipe at 10' intervals with nylon ties. Terminate tracer 6" above grade at both ends.

		Odor Fade Warning – The odorant in propane (LP) and natural gas is colorless and the intensity of its odor can fade under some circumstances. Contact the utility company for more information.

	C.	Drain Piping (Including Condensate): Install with constant pitch to receptacle, 1/4" per foot where possible, otherwise 1/8" per foot minimum. Provide TEE with clean‑out plug at all changes of direction. Provide trap at each air handling unit to prevent air leakage. Only equipment mounted on vibration isolators shall be connected with flexible connection. Piping not concealed in wall structure, above ceilings or below floors shall be chrome plated brass, except in equipment rooms, piping shall be galvanized steel. P&T relief and water heater drain piping shall be galvanized steel. Provide secondary drain piping where required.

3‑02		EQUIPMENT INSTALLATION: 

	A.	General: It shall be the responsibility of the equipment installer to insure that no work done under other specification sections shall in any way block, or otherwise hinder the equipment. All equipment shall be securely anchored in place.

	B.	Connections to Equipment: Where size changes are required for connections to equipment, they shall be made immediately adjacent to the equipment and, if possible, inside the equipment cabinet.

3‑03		TESTS AND ADJUSTMENTS:

	A.	General: Unless otherwise directed, tests shall be witnessed by a representative of the Owner. Work to be concealed shall not be enclosed until prescribed tests are made. Should any work be enclosed before such tests, the Contractor shall, at his expense, uncover, test and repair all work to original conditions. Leaks and defects shown by tests shall be repaired and entire work retested. Tests may be made in sections, however, all connections between sections previously tested and new section shall be included in the new test.

	B.	Gravity Systems:

		1.	Drains (Including Condensate): All ends of the drain system shall be capped and lines filled with water to the top of the highest point, 10' above grade minimum. This test shall be made before any equipment has been connected. Test shall be maintained until all joints have been inspected, but no less than 2 hours.

	C.	Pressure Systems:

		1.	General: There shall be no drop in pressure during test except that due to ambient temperature changes. All components of system not rated for test pressure shall be isolated from system before test is made.

		2.	Gas Piping: Maintain 100 psig air pressure for 4 hours.
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